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Preferably, the strained layer of this embodiment is of 6. The method of claim 1, wherein the lattice parameter of 

silicon and the oxide is silica. When these materials are used, the first material when strained is different than the lattice 

the critical thickness of the strained layer, which is the parameter of the first material in a relaxed state, 

thickness beyond which the layer relaxes and defects can 7. The method of claim 1, wherein the receiving substrate 
typically appear m the crystaUme structure of the layer can 5 is bonded to the first strained layer, 
be sigmficantly increased. This consequently permits a 

thicker strained layer to be produced than can be produced . ^: "'^^^^^ °^ ^^^"^ "^^^'^"^ ^^^^""^ ^^y^^ 

with the strained silicon being associated direcUy with is disposed directly adjacent an msulator on a side of the first 

silicon germanium. The strained silicon layer can be thick- strained layer on which the receiving substrate is disposed, 

ened by growing to achieve a thickness of around 60 nm. The method of claim 1, wherein the first strained layer 

Preferably, the strained silicon layer is thickened by growing comprises silicon, and the matching layer comprises silicon 

to a thickness of between about 40 nm and 60 nm. germani um . 

WhUe illustrative embodiments of the invention are dis- lO. The method of claim 1, wherein the region of weak- 
closed herein, it will be appreciated that numerous modifi- ^^ss is formed after the growing the first strained layer. 
^'^M?'? ?nd other embodiments may be devised by those ^ ^h^ ^^^^^ ^^^^^^ 1 ^j^^^^j^ g^^j ^^^^^^^ 1 
skiUed in Ae art. For example while m the preferred ^^^^ ^^^^ 
embodiment a stramed silicon film 3 m transferred, other . , ^ * • i r *i_ . i e • • .i. 
types of films of a semiconductor able to be strain;d and "^f^^^or material of that layer for improvmg the 
transferred can be transferred according to a process of the electrical properties thereof compared to the semiconductor 
invention. Additionally, in the semiconductor layers, other "atenal m a relaxed state. 

constituents may be added thereto, such as carbon with a 20 12. The method of claun 11, wherein the first stramed 

carbon concentration in the layer in question of less than or ^^^^^ ^ thickness that is less than the critical thickness 

equal to about 50% or more preferably with a concentration thereof for preventing substantial relaxation of strain, 

of less than or equal to about 5%. Therefore, it will be l^- The method of claim 12, wherein first strained layer 

understood that the appended claims are intended to cover has a thickness of less than about 20 nanometers prior to the 

all such modifications and embodiments that come within splitting. 

the spirit and scope of the present invention. 14. The method of claim 11, wherein the first strained 

What is claimed is: layer has a charge carrier mobility that is at least about 50% 

1. A method of preparing a semiconductor wafer, which higher than in the semiconductor material in a relaxed state, 
comprises: 15. The method of claim 1, further comprising providing 

providing a matching substrate that comprises a handling a first strain-retaining layer on the first strained layer for 

substrate and a matching layer on the handling maintaining strain from the side of the first strained layer 

substrate, the matching layer having a first lattice opposite the matching layer. 

parameter on a first surface disposed opposite the 16. The method of claim 15, wherein the first strain- 

handUng substrate, and the handling substrate having a retaining layer has the first lattice parameter, 

second lattice parameter that is different from the first n x^e method of claim 16, wherein the matching and 

lattice parameter; ^p^j strain-retaining layers are made of substantially the 

creating a region of weakness in the matching layer, g^me material 

wherein the region of weakness is configured to faciH- ig jhe method of claim 15, growing a second strained 
tate sp tting, ^ j^y^^. semiconductor material on the first strain-retaining 

growing on the first surface of the matching layer a first i^y^^ ^^^p^^ the first lattice parameter therein. 

stramed layer of a first semiconductor material in a ^9 ^he method of claim 18, further comprising providing 

stramed state to impart the same first lattice parameter . „^ . > ... , ^. j * • j 1 

• *i- * * • J 1 • *u . 1 a second stram-retammg layer on the second strained layer 

m the nrst strained layer as in the matchine layer; i u— c—* 1 »*• * r 

. . ^ , . . . ^ - , having the first lattice parameter for mamtainmg the 

associatmg a receiving substrate with the first stramed 45 strained state of the second strained layer from the side of 

layer to form a composite structure; jhe second strained layer opposite the first strain-retaining 

obtaining a product wafer and a donor wafer by splitting layer. 

the composite structure at the region of weakness, 20. The method of claim 18, further comprising: 

wherein the product wafer includes the strained first .j. . r 1 • ^ * * • * • • 

1 j»u ♦ • u. * J . ' ^ providmg a region ofweaknessm the first stram-retaimng 

layer and the receivmg substrate and a re tamed portion 50 laver- 

of the matching layer on the first strained layer, while . ' . 

the donor wafer includes at least a portion of the transferrmg a second layer to a second receiving substrate 

matching layer* splittmg at the region of weakness in the first 

smoothing roughiiess from the retained portion of the strain-retaining layer; and 
matching layer; and 55 transferring the first strained layer to a first receiving 

selectively etching the smoothed portion of the matching , . , . . 

layer from the first strained layer. ^l. The method of claim 15, wherem: 

2. The method of claim 1, wherein the matching layer strained layer comprises first material; and 
includes a buffer layer and a relaxed surface layer on which the first strain retaining layer comprises an oxide of the 
the first strained layer is grown. 60 first material. 

3. The method ofclaim 2, wherein the lattice parameter of 22, The method of claim 15, wherein the first strained 
the buffer layer is graded between the first and second lattice layer comprises silicon and the first strain-retaining layer 
parameters. comprises silica, and the method further comprising asso- 

4. The method of claim 1, wherein the region of weakness ciating the first strain-retaining layer with the silicon of the 
is created by implanting atomic species. 65 first strained layer prior to thfe^litting 

5. The method of claim 1, wherein the region of weakness 23. The method of claim (^j Krther comprising thicken- 
is created by adding a porous layer. ing the strained layer of silicon epitaxially after the splitting. 
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24. The method of claim 23^the strained layer is thick- 
ened epitaxially after the splitting to a layer thickness of 
greater than about 40 nm. 

25. A method of preparing a semiconductor wafer, com- 
prising: 

providing a matching layer, which has a first lattice 
parameter on a first surface of the matching layer, on a 
handling substrate, which has a second lattice param- 
eter that is different from the first lattice parameter; 

growing on the first surface of the matching layer a first 
strained layer of a first semiconductor material in a 
strained state to impart the same first lattice parameter 
in the first strained layer as in the matching layer; 

associating a receiving substrate with the first strained 
layer to form a composite structure; and 
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transferring the first strained layer from the matching 
layer to the receiving substrate by splitting the match- 
ing layer from the strained layer, such that the trans- 
ferred strained layer is in a strained state and a retained 
portion of the matching layer is retained on the strained 
layer; and 

smoothing roughness from the retained portion of the 

matching layer; and 
selectively etching the smoothed portion of the matching 

layer from the strained layer. 
26. The method of claim 1, wherein the first strained layer 
of the product wafer in a strained state. 



